A novel binding protein of single-minded 2: the mitotic arrest-deficient protein MAD2B.
Single-minded 2 (Sim2) gene, located at the Down syndrome (DS) critical region, is thought to be particularly important because of its critical role in the development of the central nervous system (CNS) and its overexpression resulting in impairment of learning and memory which is similar to that in DS. However, its exact role in DS still remains elusive. Using a yeast two-hybrid interaction trap, we identified the mitotic arrest-deficient protein MAD2B as a novel Sim2 binding protein. Through confocal laser scanning microscopy, we found that Sim2 and MAD2B colocalized in rat cortex neurons. This interaction between Sim2 and MAD2B was also confirmed by co-immunoprecipitation. Moreover, levels of mRNA and protein of both Sim2 and MAD2B were regulated during nervous development as detected by quantitative RT-PCR and western blot analysis. We also found that overexpression of Sim2 affected the distribution of MAD2B in primary culture neurons. The results of confocal laser scanning microscopy and co-immunoprecipitation indicated that in neurons, MAD2B interacted with clathrin light chain A, which is best known for its role in endocytosis. In addition, it was found that overexpression of Sim2 or MAD2B caused deficits in clathrin-mediated endocytosis. Furthermore, overexpression of both MAD2B and Sim2 exacerbates their own inhibitory effect on transferrin uptake. These results suggest that MAD2B may mediate Sim2 function during development in CNS and thereby play a critical role in pathophysiological mechanisms in DS.